INTRODUCTION
The influence of strain rate on dependence true stress -true strain can be described by the relation that is analogous with Hollomon strain-hardening equation. If  strain is replaced by   , then standard Hollomon equation can be also written for the strain rate:
where σ -true stress, C -material constant, n -strain hardening exponent, m -parameter expressing strain rate sensitivity index,  -true strain,   -strain rate.
To describe sensitivity of the curves of natural strain resistance on the strain rate the following models are used [Mielnik 1991] , [Hrivnak 2004 ]:
where D and p are material parameters obtained by fitting
-modified Jones law, which presents generalization of Cowper-Symonds law 
MATERIAL AND SOFTWARE USED FOR THE EXPERIMENT

Experimental materials
The following steel sheets were used for an experimental research:  DC 04 -extra deep-drawing sheet suitable for demanding 
Curve fitting toolbox
The toolbox extends Matlab environment and access to the toolbox is possible through intuitive visual interface or command line. The functions of the toolbox are implemented in open language of Matlab. That allows an access to the source code, which enables to study algorithms or development of its own algorithms. Matlab allows to import into its environment standard data files, where Curve Fitting Toolbox is applied to process them fast and use standard or own models. It is possible to compare the results either visually or through statistics. Curve Fitting Toolbox provides the library of standard linear, nonlinear and nonparametric models: polynomial, exponential, rational, power etc. Curve Fitting Toolbox also uses the non-linear method of least squares for a non-linear model. The non-linear model is defined as an equation that is non-linear in coefficients or a combination of linear and non-linear equations in coefficients. It is more difficult to approximate non-linear models than linear models because coefficients cannot be determined by utilization of simple non-linear techniques.
METHODS TO DETERMINE THE STRAIN RATE
To calculate the proportional strain rate the following equation is used:
v is velocity of the traverse in mmmin -1 , L0 -gauge length of a sample, Cstr -constant
Strain rates from 0.01 to 25 s -1 are characteristic at production on hydraulic and crank presses. Based on the results [Labellarte 2000] it is possible to assume that the influence of proportional strain rate is not markedly evident for quasi static proportional strain rates (up to In general it is possible to state that the higher the strain rate, the higher the resistance of metal against the plastic strain. The influence of strain rate on natural strain resistance can be expressed by the following equation:
The equation (7) is analogous with Hollomon equation to determine the curve of natural strain resistance at reference strain rate, only  strain is replaced by   . If the equation (7) is written for two various strain rates, then we get [Mielnik 1991] :
If we divide equation (8) by the equation (9) we have
If it is assumed that
then strain rate sensitivity index can be expressed as 
OBTAIN RESULTS AND THEIR ANALYSIS
Values of natural strain resistance and sensitivity index dependent on velocity of transverse motion can be found in Table 1 (only for A material). Experiment was carried out on all above mentioned samples. Taking into consideration that n strain hardening exponent is not constant with increasing true strain, Krupkowski model was completed by the influence of strain rate
C, b, n, 0 calculated values determined by non-linear methods of least squares from experimentally obtained data can be found in Tab. 2. Coefficients are calculated at velocity of transverse motion of 10 mmmin -1 . Algorithm Trust-Region was used at the calculation. n strain hardening exponent influences the stressstrain curve in the area of uniform plastic strain and m sensitivity index on strain rate influences the curve of natural strain resistance in the area of post-uniform strain. If n and m increase, strain outgrows into disorder, and therefore it can be expected that the higher n and m values, the better formability of material.
Comparison of interval change in the area of uniform deformation on values of strain hardening exponent and material constant can be found in Tab. 3. Table 3 . Comparison of strain hardening exponent for the material constant C in the studied material in the direction of 90° using power and logarithmic regression models.
It results from Tab. 3 that at A, B, C, E materials higher values of n were measured when the power regression model was used and lower values were measured at linearization of dependence true stress -true strain. To describe the curves of natural strain resistance for individual materials the following models were tested:
Based on obtained results it can be concluded that it is possible to use all three models to determine the curves of natural strain resistance for materials at which linear dependence is presented in a certain interval of uniform deformation. Dependencies of true stress on strain by means of linear, power or
models are comparable at all materials (A, B, C, D, E materials -correlation coefficient was not lower than 0.999 in any case). As for D material, where dependence of strain hardening exponent is non-linear, it is preferable to use
Hollomon and Krupkowsky equations were extended by influence of strain rate [Michel 1995 ] on dependence of true stress and true strain (
within the interval of strain rate from 0.0014 s -1 to 0.0083 s -1 [Fechova 2014] . m strain rate sensitivity index was used to describe the influence of strain rate. For instance it results from measured values in Tab. 1, personal knowledge of the first author of the article that there are not any significant changes of sensitivity index on strain rate at A, B, C and E materials at strain rates from 0.0028 s -1 to 0.0083 s -1 [Evin 1996] , [Geoffroy 1998 ].
Similarly the influence of strain at these materials on m value is not significant at strains higher than 5 % (m values range from 0.015 to 0.019 at A material; from 0.008 to 0.015 at B material; from 0.013 to 0,019 at C material; from 0.007 to 0.016 at E material and from 0.04 to -0.021 at D material). In further research it is necessary to examine the influence of strain rate up to the maximum strain rate that can be set up on the shredder (approximately 0.08 s -1 ). As measured results indicate, it is necessary to describe the sensitivity index as a function of strain and strain rate at materials with multiphase structure (D material). One constant value of m is apparently sufficient at classic materials.
CONCLUSION
a) The program was proposed in Matlab, which allows to evaluate the curve of natural strain resistance from the record of force and elongation of the shredder (dependence of true stress -true strain) for any interval in the area of uniform plastic deformation for the linear regression model -
and Krupkowsky model -
. The proposed program also enables to determine yield strength, ultimate tensile strength, strain hardening coefficient and normal anisotropy coefficient.
b) It accrues from measured results that if strain rate was increasing within the interval recommended by the STN EN 6892-1 from 0.0007 s -1 to 0.0083 s -1 , the values of yield strength at A, B, C, E and D materials slightly increased from 9 MPa to 15 MPa, ultimate tensile strength at A, B, C, E materials went up approximately by 6 MPa. At austenitic steel sheet metal at stated strain rate decrease of tensile strength by 19 MPa occurred. At A, B, C and E materials slight decrease of ductility by 2 -5% occurred. Within the interval of strain rate from 0.0007 s -1 to 0.0083 s -1 at A, B, C and E materials no changes of coefficient of normal anisotropy were recorded, however, slightly decreasing tendency was presented. The influence of strain rate more markedly occurred at D material, at which decrease of ductility by 9.5% and strain hardening exponent approximately by 0.07 occurred.
c) To determine the curve of natural strain resistance three regression models were verified:
In cases where the dependence of strain hardening exponent is linear, all three models are suitable in the interval of uniform deformation. In cases where the dependence of strain hardening exponent in the uniform deformation is not linear, Krupkowsky model has to be preferred from the analysed models. 
